PGE2 and dibutyryl-cAMP enhance the response of rat granulosa cells to FSH.
Granulosa cells isolated from immature Sprague-Dawley rat ovaries produce progesterone (31.7 pg/micrograms cell protein) in response to an acute FSH stimulus (5 micrograms/ml NIH-FSH-S11, 2 H). After culture for 48 h in the absence of hormones (control culture), progesterone production by the granulosa cells in response to FSH is significantly reduced (2.9 pg/micrograms cell protein). Cells cultured with prostaglandin E2 (PGE2, 1 microgram/ml) or dibutyryl-cAMP (dbcAMP, 1 mM) exhibited a discernibly greater steroidogenic response to FSH (12.5 and 53.4 pg/microgram cell protein, respectively) than that of control cultures. Therefore the presence of PGE2 or dbcAMP in the culture medium helps to maintain the steroidogenic capacity of granulosa cells in culture. It is probable that this capacity is maintained at a locus distal to the production of cAMP by FSH. Paradoxically, granulosa cells cultured with PGE2 produce less cAMP in response to FSH stimulation than cells in control cultures (15.9 vs. 250.3 fm/micrograms cell protein). This may be due to a suppressive effect of prior exposure to PGE2 on the subsequent activity of adenylate cyclase when the FSH is introduced and a concomitant elevation of phosphodiesterase activity.